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The m団 timportant factor influencing result of nerve suture is an accuracy in approxi-
mation of divided nerve ends with proper instruments. SUNDERLAND emphasized that usual 
epineurial suture伺 usesa distortion of the original funicular pattern, resulting in confused 
misdirection of the growing axonal sprouts. 
LANGLEY & HASHIMOTO advocated funicular suture in which funiculi in a peripheral 
nerve are isolated at both cut surfaces and the corresponding funiculi are sutured end-tか
end separately to prevent misdirection into the interfunicular tissue and cross-shunting of 
the growing axonal sprouts. 
ITo & lsHIKA w A attempted an experimental study of funicular suture and emphasized 
the advantages of funicular suture which was performed with the finest silk under a 
magnifying glass. The results of this experiment suggest that, also in free nerve grafting, 
funicular suture technique can be employed in a tiny nerve with simple funicular pattern, 
such as pure motor or sensory branch, provided that a suitable nerve graft is used. 
The author attempted an experimental study of free nerve autografting by funicular 
suture technique in the peroneal nerve in dogs. 
METERIALS AND METHOD 
Twenty-seven dogs of both sexes were employed for this experiment. For funicular 
suture a 8-0 silk suture, a Grieshaber Nr 81/7 needle and a needle holder of Castroviejo's 
type were used. The suture was done under a standard surgical microscope, with fine 
technique using the suture material and instrument mentioned above. In each dog the 
funicular suture was done on one side and, for control, the usual epineurial suture on the 
other side. The peroneal nerve was divided at two sites at a distance of 1 cm at the 
level of the knee. Immediately thereafter, the nerve divided was repaired by the funicular 
suture technique on the right side and by the usual epineurial suture technique on the ).eft 
side. In the epineurial suture, the nerves were held in place by placing a guide suture, 
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one on each side, then the entire circumstance was sutured with interrupted sutur田 inthe 
sheath. 
The technique of funicular suture is as follows : 
After placing a guide suture in the epineurium, one on each side, fine silk (8 0) is 
passed through the epineurial end and the perineurial end of the funiculus on one side 
and then is passed through the perineurium and epineurium of the corresponding funiculus 
of the opposite nerve end. The same procedure is repeated in each funiculus. The 
anterior tibial muscle was electromyographically examined monthly. The dogs were killed, 
one or two at a time, monthly up to two y田rsafter operation. Those dogs were carefully 
examined monthly until the day of sacrifice. The peroneal nerves of both leg were 
removed for histological examination. The specimens were fixed in 10 % formalin, 
embeded in celluloidin, sectioned and stained by methods for axons and myelin sheath. 
RESULTS 
1) At the proximal suture site, it was revealed that funicular ends were accurately 
approximated by funicular suture. Coaptation of the funicular ends were more accurate 
in the nerve repaired with the aid of a surgical microscope than in the nerve sutured 
under the naked eyes. In the nerve repaired by the usual epineurial suture technique, 
most of the funicular 'ends were markedly deflected from each other. Electromyograms 
showed that reinnervation of muscle after funicular suture began about a month ealier 
than that after usual epineurial suture. Histological study revealed that regenerating axons 
grew down straight into the corresponding funiculi of the graft through the proximal 
suture site. There were no regenerating axons entering the interfunicular tissues and 
ending blindly. In controls, many regenerating axonal sprouts grew down into the inter-
funicular tissues turning back in their course or misdirected into unrelated funiculi. 
2) At the distal suture site, the same histological findings as those at the proximal 
suture site was seen. In the nerve repaired by the funicular suture, it was proved that 
most growing axons passed through the distal suture site towards the muscle. In controls, 
however, advance of the regenerating axons which had passed through the proximal suture 
site were mostly halted at the distal suture site. In the nerve repaired by the funicular 
suture, almost al endoneurial tubes were filled with regenerating axons with matured 
myelin sheath and the empty tubes were hardly seen. Moreover, it was revealed that 
most endoneurial tubes contained only one axon. However, in controls, many endoneurial 





























































































合針としては Gr1円hal;crNr 81 /7 を用いた．持針~と
しては Castrovie;o製を附いたが， これは指の似置を
かえることなく操作する乙とができるし，又その開閉
II.~ I乙j正動が少ないという利点がある（｜当 J) , funicular 
川 tureのように）＼：・常ICfi'l制な操作が要求事れる場合IC
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51,これに反して， cpinc山 inl'utureでは epineurium
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図14 術後5ヵjJ.対照例. i l1 N州主 ；， ，：~； . 多くの
細い再生紬索が見られる．軸索間の錯綜は
なお見られる．

















































































図22 術後2ヵ月． 対照例． H引idenhain髄綿染
色．髄鞘形成はいまだ明瞭でない．
図23 術後5ヵ月.Funicular刈 ture例.Heidenhain 
髄納染色.W1i糊形成1.良好．
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m白 1_1944),Harnい．｝おり1ch.¥V¥'burn, Kerr (1946). 


























































































（図7,8 ）， 即ち， funicularsuture法によって本米神
経縫合時（（正確な対応を示さないはずの神経束をfM:1¥
的（（対応させるζとができる．
lntraneural topogrnphic atlas 1ITA1 
伊藤・凹村は Sunderlandの研究をもとに， 日本人
死体を用いて，上肢の主要神経の内部構造と機能の局




















































I unicular patternが異なる可能性が大となる． これら
は神経移舶にあたって再生軸索が interfunicular tト、財
rltへ迷入したり，軽量能を異にする次hwanntubeへ進














粁崎~ i:j :1 －、 i&入している像がみられる．え．幸いうまく
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は直線的に対応する神経束へ進入している．付i体lrl;/J片


































































atraurnatic needleを使用している． しかし， 現在の
atraurnatic needleの針の太さと附着する糸の太さの間
には，尚大分差があり理怨的なものとはぷいえない．







































4) 筋福凶検査IC. ｝~ては， funicular suture例では，
2ヵfJの終りに filmll;it11mpotent凶が消火・する例が
あったが， epineurial 刈 ture例では， 3ヵ月の終り迄














































は， emptytubeが少なく， JUつの Schwanntube中
IC少数の太い再中仙繋が認められた.epineurial suture 
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